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^^^^f^s to an apparatus and a method for 

^^° n r a it into a processing line, 

, . we b, feeding it m throuq h that line. 

cutting of a we threadin g it up throug 

as a winding unit, and 

^ thf INVENTION line, such as 

Method for such f ee^ x. «c ^ h the 

leader of U» ^ . defin ed start ,r-. 
processing 1 ieader ls -cured on ^ 

when the edge or a „ ay th at 

— " t0 £ .^^o the processing 1-. 
thereof is finally 
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M1 be readily apparent that there is a ne ^ ^ 
It will &e would offer a 

apparatus - ^ £ ueb into t h e P^^l. 
cutting and eed^ ^ Thxs ^ ^ 

and that would .« thickness rangrng from 
acute for fil«» « th 1000 m/mi n as well 

o and speeds up 
mi crons and P ^ 

ranging from 1 m to 



tvoes of material: 

sal d need - - " — «"» ~" * 

r.aoer, metam^' 
30 polymeric P apeX \ 

any of this material- 



35 



reader (either manually or 
- — • °lU7y and e,empl-e V n, ^ 

• ,iiui is aJ- iea J j -j 743,1"'* 

automatically) 315 6,521 and ' „ io tt , a t 

, c „tes patent J. ,D< " „ vra i leader strrp c» 

united State* P ^ single cent ral ieade£ 

patents teach the u ssing lrne ; once 

is inserted into tne P ^ up to 

. „ is secured 
strip I s 
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transported 

■ ath of the ^ lea r r t ube riP This, however. 

« dth ° = <„c, a slotted tube. ^ 



^r^- — e of t :r..:r,w ^ 

^ -tea, axon, the whole Une. 

because centrally ^ 

Rn alternate -thod usina ^ ^s ^nTtecTstates 
SdS r through the machme. Thrs 

ft* Th. e*s can wrap aroun « J^^. Edg e 
T„ 0 « downtime ■ S,5tem ri i double belt is not 
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out sidewards). 



«r. thf IMVENTION _ . to provide an 

— ' an Van::r1or r re C uIble 9 - ^ ^ 

cvstem, tnerewy 



system 

production costs 



for cutting or 

web (1) conveyed ^ ^ up into a process^ 

subsequent feedrno. 
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a central portion <lc> and 
Un.. sa, - U) comprising a 

, means (2a, 2b) 

and 



edges (la, lb) ■ al cutting means (2a, 

said apparatus «»prx.xn 9 ce ^ 

• „ the central f 1 -' . edge 

for ontt.m the ce dir ectron IF) and 

transversely to the ^ ^ edges (1 a, 

cutting "«an s («, direction <F) , 

transversely to the conveyance ^ ^ channel 

d apparatus — ^^(s) (-, - * 

- - -Lr^ thrlarn, ^-^ecX 

, processing channel (s) showing a 

substantially ciu 
lids (6a, 7a, 6b, lb) . 

r the edge channel(s) (4a, 
.cording to one embo.ir.ent th plate 

(6a, Ta, 6b, 

lb) ' . the edge channel (s) 



mean . the edge 

mother embodiment, tne 
^^a Clrer-ide. rnto sub-sectrons . 

95 channel (s) 

.4- the edge 
mother embodiment, tne 
wording to ^t anothe ^ ^ 

means (3a, J"' 



30 (8a, 8b) - 
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the apparatus 
t0 yet another embodiment, the 
According to yet 
arises two edge channels (4a, 
°° P t the edge cutting 

.cording to yet ^^T^ ^ °« .£ 
1" C rs ll"e means may be guillotine .nrres 
edges (l a ' lb) " 
or shears knifes. 
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t another embodiment, the central 
According to yet an ° th tQ adopt a non-moving 

cutting means (2a, are ^ ^ the 

other embodiment, the cutting means 
R ccordmg ^ -^Twntleam wit* -pect to - 
(3a, 3b) are arrangeo. 
cutting means (2a, 2b). 

* -other embodiment, the cutting means 

rr,."... -» «~ - » - 

channel (s) da, 4b). 

, nother embodiment, the cutting means 
ACC ° rding rr aCd lnstream with respect to the edge 
(3a, 3b) are arrangeu 
channel (s) (4a, 4b). 

r,r several machines such 
..pressing line" includes one o ^ 
as stretchers, coaters, dr^s film 

:;r ts '; - : - — the invention u 

advantage. 

,.pb (1) comprising 
line, said web u> 

r ^ ^--rarielir ont edge Ua, X» laterally 
(i) cutting off at 
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.„ t least one edge in a pulling unit 
Mv) securing said at leas cess ing line; 

„ ,t the other extremity of the p Qne 
^ opening channels) to release said 

wir an «« ing the centrai portion (lc) ' 

,■ „t the taking up step (m> 
C ° mP t the method further 

4- hnth edges are 
.cording to Y et —/—ted simultaneously 
15 processed; ^dependent. » ^ ^ 

or they can be P 
accessed seguentiaUV 

.cording to yet ^ 
20 (i) -prises a step o^ ^ ^ ^ cutti ng off 

- 2 riat:/---" ai pMtiOT(ic> - 

ed9SS „• nt the cutting step 

— ^-rrt a ra:rrt;^erseiy cutting 
25 if LeXr- J, 

dn t the cutting step 
wording to yet «f ^^In, — ,2.. 2« 

30 towards each other 

(F) " . t the method of the 

. to vet another embodiment, the 
According to yet ^ inventlG n. 

• n nces the apparatus 
invention uses 

an edge channel (4a, 

rr. ud-ea, ,..«.. 
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* the edqe channel (4a, 4b) 

7a, 6b, 7b) • 

tv«<= edae channel (4a, 
According to another embodiment, the edg 
. ps air jets arranged along it. 
4b) comprises air j« 

and the method according 
Th e advantage of the «Wa»t»s and Qf 

to t he present ^ t £ "J t h e for the 

tne edges and the centr P prQCedure , lowing 

cutting procedure and ^ ^ the 

'^TuT^ «■ " - edges being carried out 

processing line, 

thanRs to specific channeis. 

■ .Hows the drawbacks of the prior art to 
The inventron t o£ thlc Kness or speed 

<= not limited in -terms 
be overcome, is not ^ downtime . The 

and show high -^ ablllt e y £aot that edges, in case of 
invention ma.es use of t ^ central part 

polymeric films, are »« 9 „ the „ eb br ea*s 

betwe en them and ^J ^I o! only one of them wiii then 
during processing, the e g 
automatically re-entrain the web. 

^ r-v* of the manufacturing 
The edges are Known by-p^ct °* ^ _ tral 

procedure of the web ^ handl ing of the 

portion by their higher thinness < ^ d . fferent 

Lb). The in'-tion propo-e « = ^ apprQptlate 

C "r S ai:l Tr I--- treatment of the components 

means to aixuw 

in the iater feeding procedure. 

Preferably the different c^r ng trea 
central portion leads to a shape ^ ^ ^ 

the web in such a -V ^ since they can be better 

conveyance ™ ^ a puiiing device or system 

handed, can be tea 
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d at the other e rtt » tt , of the , Une to 

rutting means different 
Further , it ,^^t thin central 

ln shape and operate prooedu ^ guiUo txn. 

portion and the thic, ^ ' tool5 for 

P kni£es and shears Knifes are* ^ adapted for 

cutting the edges. For the ^ cutting mea ns 

, genera! over a cons.de able iate , such as a 

transversely ^'J^ blade " sharpened needles. 

Gillette knife or 



only in each ^"f^ a perspective view and a top 
Figures la and lb sho" P ^ to one 

_„ = „ectively, of an app at all . 



vieu , respectively, of - PP^ ^ ^ ^ all 

,„, «„.«...»». r « - •« 

embodiment of tn tlon of the web; 

lat erally fro. ^ =-t„l J „ vlew and a top 

Figures 3a and 3b sho according to one 

view , respectively, e dges being out off 

embodiment of tn 

transversely; perspective vie« and a 

Figures 4a and * ^ «^ tu> wording to one 
— ' — rr^t^ - edges berng taKeh UP by 
embodiment of the 

the edge channels; perspective view and a 

Figures 5a and 5b sh ow P«P M 
view , respectively, of J ^ ^ in the 

embodiment of the «« n "°"' in ope n position; 
pulling devrce and the channels P^ ^ ^ a 

Figure s 6a and 6b jhow^ according to one 
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view , 



respectively, 
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t o£ th . invention, the centra! portion being cut 
embodiment of the 

transversely; perspective view and a top 

Fig ures 7a and 7b sho P accQrdlng to one 

vie w, respectively, of an PP Qn belng cut 

embodiment of the «™ ntl °"' J* in t he middle of the 

transversely - " ^ ^Ition ~« ^ * » 

Figures 8a and 8b show J accord ing to another 

vi ew, respectively, °* "e b not bein g cut at all, 

embodiment of the invent- e vieu and a top 

Figures 9a and 9b show P ^ anQth 

vi ew, respectively, of^PP ^ ^ ^ ^ o£f 
embodiment or nortion D f the web; 

iaterally from the -«al port " . ^ and a 

Figures !0. and 10b P according to another 

view, respectively, of » app the edge channels are 

embodiment of the — ^'J^ also activated, for one 

-r re r:- ie ^ . w — - 

0 given eagt=, 

respective edge channel; t ive view and a top 

Fig ure Ua and 11 show P tQ one 

' l - "nrre "invention onfedge bemg ta.en up by one 
embodiment of the n 
25 edge channel; perspective view and a top 

Fig ure 12a and 12b show J accord ing to another 

ne», respectively, 

embodiment of the ^« ntlon ' the pulling device; 

the edge -anneis and .cured r ; ^ ^ £lgures 9a , 

30 Figures 13a, £or the other edge; 

9b to 12a, !2b, ^ ^l*' a perspective view and a top 

Figure 17a and 17 b sho p ^ . 

v iew, respectively, of an PP pQrtion being cu t 

embodiment of the rnventron, 
35 transversely; perspective view and a top 

Figure 18a and IBb sho accor din g to another 

. view , respectively, of an appara ^ 
embodiment of the rnventron, 
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, ^ ^ -t-^ 1-he processing 

tak e„ in .V the — — " 

„„ss-sectional view of a preferred 

edge channels in tne 
5 half -part- 

VVTMmJ^^^ to a web transfer 
— — ia gl ven wxth resp but can 

an winding sy.te* following » - « the ueb is 

10 ,,U— as PET) , with 
here polymerxc, <«.<!■ P compa rizon with the 

thl cKened «^es ^ > . ^ ^ a way that 

gaining web. The blades - a thickness . 

the central portxon, once 

Ei^St_™!J2diH^ accordi ng to the invention as shown in 
In tne apparatus accordx g . n a conve yance 

Figs . la and lb a web « t q£ an oven or 

erection indicated by arrow * ^ of _ edges , 

stretcher (not shown) . The we ^ ^ q£ the 

and lb defining therebetween a cent ^ P ^ ^ , 

Teb 1. On its way along ^ tuo shar pened 

passes a central "ttxng ^ans co p ^ ^ ^ ^ 

Lades 2a, 2b. In the xnxtx ^ n nQt cutti ng the 

5 and lb the blades are xn 1 F edge cuttxng 

web. Downstream in the ~-ey^ J Knifes 3a, 3b are 

m eans in the for. of two guxl o ^ 

moU nted over each of th edge a state not 

condition the guillotxne fcnif.. edge chan nels 

30 cutting the edges la, lb. o£ the trensport roll 

4a , 4b are placed xn ^ «cxn ^ edges la , lb after 
towards the ^t. 5 to P^ ^ ^ The edae 

cutting by the edge « ttl J in the initi al condxtxon 
channels ... «, .~»o* ctxv ^ ^ x ^ falling 
35 shown in Figs, la and 

into the container or chute 5. 
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. the apparatus according to the 
in operation the a VV 
1 • as follows : 

4- functions as 

M a given moment t0, as can n where the y 

9a 2b are lirteu central 
ov. the blades 2a, ^ edges and the 

^de -rough - ^ lai/central portion^ 

portion thus cutting the « position the blades 

"and the two e^es - an. i- ^ 

„ not moved in the plane s the central 

aie not m DoW nstream of the fche 

non -„oving state. cootmue to 

portlon and the separated 

COnt3iner 5 ' be seen from figs- 

M a selected moment tl to »» c £ t „ aUy by the edge 
ri 3b the edges la, lb «e inst antaneously 
33 and 3a 3b. The cut is performe retract ed 

cutting means 3a, ^ 3b> whlc h are 

by the two guUlotme £e ^ ^ « 

Mediately after cutt^ ^ perpendicular to 
conveyance directs ' 

as cam be seen from figs- 

33 _^„ = *ori tO 
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At a further moment t2 _ tl, a" > ^ actl vated to 

take up the cut * int0 th e container 5, whe 

of the web continues^ ^ ^ ^ ^ 

the cut edges la, ln tna t sense that su 

initiated, channels. Acti ^ 

falling into the chute, . 

h „/ ee n from figs- 5a an<J 
y/Xt a moment t3 _ «. " " n T the edge channels, or 
yT h e edges are securely >f unlt situated at 

preferably are -^/^ Tessing line (not , ow , At 
the other extremity ln the pulling 
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will^n efficiently 
ould be sure that the edges «^ 
one could d "entramer , t that 

perform their role of ^Akf.indxn > the 

the central part of cb *<Cnels are open, rele 

the lids of the edge ch^n d on the fxgs 

^ The edge chann^ ar for the saKe of 
6dg : S - t the bottom ap^nner parts or 

^Xefurtherhanded. 

' eb ^ n mav be retracted, if 

t t3 . t3, the channels may be 
At a moment t3^ ^ pr0ceS sxng l^e 

necessary, e -<3- 

4 t3 as can be seen ^ * £ 

t-rsnsversely- 1 / direction at 

portion ic trans ^ o / yanc e drre ^ 

move transversely t ^ open , so as 

— fpar S To be «X ^ ,1 into the 

central par^ „ pntra / portion lc sinC e 

attached V-^- protrude ed.es la , 

winding unit thanks^ winding unlt l - Mn 

driving roll ce ntral part of the 

securely entrain 
30 winding unit./ center 
7 , ot arrival of both blades rn 
At the ^ent of a ^ 1a and 1b t 

of the web, as can b - ^ ^ Meb to ach e e 
a- withdraw" ^ futthe r cutting of t 
cu tting --/ r blades are then ^ to ^ ^ 

POrtl ° n ' 1 the web near the * d 9 eS , a v-shaped 

position below the ^ 2fa lead s 

operation °« the 
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in conveyance ^ectf ^ ^ , given the speed of 

exaggerated for -a* e of ^ be 

the line, the angle o£ the P understood that the 

In that configuration, it shall ^ „ £used 

steps represented fibres 6 

together. 

and the central cutting means 
Tne edge cutting -ans and icular to the 

conveyance direction « ' J cutting m eans <««"°"™ 
Io cations, P^^^ed downstream with respect to the 
o_ 3b) are locateu guillotine 

knifes (3a, 3b) are p 

Th e seguence o £ the cutting ^ ^ _ be 

varied, as WA _ quillotine 

„ le activation of the g tlvate d at a point 

example, ac latter be active 

preferably be such that ■** the loc ation of the 

of time where the web P s , ^ ^ ts 

guillotlne .nifes » a-a V oJ the gui tine 

activated at tne blades 2a, ^ ( 

.riod The moving of the coran anded 
set time-perioa. ant ral portion, may t>e 

transverse cutting of the central P ^ ^ 

30 by - activation (opening) time . period . Mso and 

channels, optiona Hy *«« a ^ ^ sh0 b 

^•r/w" ° £ ths secured £eedin9 

Xrrnto-Puniu^evice. 
" It ,s also Possible « P^^lT - ^ 

» that r iJ- - — — wm be open ' then 

device, tne 
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second ^ ^ - ^r^r— t:i 

* then r i s" a i s: S po S a s r i e to procee. with one e d ge only, 
other. It ^-^ 

i SecondJISbodiment,^^ respect t0 that 

The second ^ = * handled separ ately. Of 

^rltl —nt can be wor.ed out with ^ 

Idgernandle d simultaneously. 

lO a „„ to the invention as shown in 

X„ the apparatus acco^ to ^ 

Fi gs. 8a and 8b a web 15 the web x passes a 

its way aion, tuo sharpened blades 2a, 

antral ««ing ^ ^ ^ ^ ^ ^ 8b 

15 2b . in the initial con ^ the >. 

blades are xn a l° wer p direction F, in the vicinity 
Oownstream in the conveyance 5, are located 

o£ the roll diverting ™ are locate, the 

edg e channels 4a. 4b an furth. ^ ^ ^ ^ 3fa . In 
20 edge cutting means in the ^ ^ shears are 

the second embodiment, the J> ^ Tne carr iage 

mounted jointly through a ca a e ^ ^ ^ 

8a , 8b, allows for a £ fin P „ eb , ln all three 

channels with respect to ^ ^ represente d 

25 directions. The carriage 8 ^ represented in the 

in fig- 8a and 8b, and * condltio n the shears are 

following. m the present initial ^ ^ 

in a stand-by state (open positi > ^ in the 

la , lb . The edge channe 1 4a ^ ^ ^ entire 

30 initial ~" dlt ^ ^^^iner or chute, which will no 

second embodiment. 
■ 35 In oration the apparatus according to the second 

embodiment functions as follows : 



^) PCT/EP99/00758 

WO 99/42394 1 4 

be seen from figs. 9a and 

At a give n »«»ttOa, as «n ^ ^ ^ protrudes 

9b , the blade 2a xs ^ f " d and the central portion 

through the »e, ^^ ^f^^^t^! portion 1c and one 
thus cutting the web ^ to sal felade ls not moved in the 
— " th b S "rrre being in a non-moving .t.t. 

plane of ^ » ^ ^ ^ portion and the 

Downstream ot t container 5. 

separated edge continue to fall 

tOa as can be seen from tip/- ™* 
a m oment tla tO, . by ^.^s 3 

n/lOb, the edge la » o ntaneo ^ as in the 
£ cutting is not ^^J e a dur IZ until moment 

irst embodiment, but will 2^T tla) , the edge is 

t2a . Ouring that «^ the film is still 

.. b locKed" at the shears level, ar^d/ ^ ^ ^ ^ up 
oomrng out from the oven or s ^ ^ M 

. . ; n rnmma eaqe. / _ fnrm intc 



wlth the incoming edge. J/ loop wiL l form into 

by suction means (not =ep£» «nt > • ^ dQtted line 

tn e channel. The ^^hannel by a distance that can be 
and roay extend into tl& channel ^ ^ 

varied up to one /eter or ^ ^ £ilm can 

(t2a - tla, can / about 0^1 s t P ^ ^ ^ ^ e 

- 5 " S ' ^noTL r^Id here but are conventional 
suction means/ are 

first /embodiment) . 

tla as can be seen from figs. Ua 
At a moment t2a tla, a ^ 3a> The 



suction means 
(see first/embodiment) . 

as can be seen from figs. Ha 
aiy cut by the shears 3a. 

^channel ta.es u P ^^^^ " 
30 time the central port- c < ^ £all into the 

which it is still attach e ated .. in the same 

container 5. The edge *.nn.l " or not during 

sense as above ™X is then secured in the 

transport of the edge, . The g equivale nt means of 

35 pulling device (hot shown, or any 
the driving unit. 
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t , a t2a, as canj^^ from 
At a further moment t3a _ ^T^hannel 4a are 

4 igs. 12a and 12b, the Uds ° £ J^f bottom an d inner 
open, releasing the ed Jjj^ represented for the sake 
parts o£ the edge <*™^£^ a can be seen on fig. 19. 
of un.ter.tand"^^ ^ edge may .. £a ir onto 

" - channel 4a may be retracted, 

another y^ 111 f 

k e is then initiated for the 
Th e same sequence as * ^ ^ ^ 

oth er edge, at varying trmes t Ob. ^ ^ q£ 

and is m^.^', the £oll owing: the 
the second sequence, the processing line and 

t wo edges are transported through ^ ^ ^ 

— d " ' d tC a!e rldV to perform their role of 
extremity, and they 
entrainer . 

red that the lids of the channel 4a can 
It should be noted that or it can 

be open before the ^» ce ^ ls completed, e.g. 

be open after the seance ^ ^ ^ 

simultaneously « th th6 needed by the operation of the 

channels may be retracted rf at glven 
processing line (transport rolls 
positions, etc.) . 

* t4a/t4b as can be seen from figs. 

At a moment t 5 t4a b ^ ^ fi in 

and 17b, the blade 2b sta creatlng a moveme nt 

plane of the web towards blade , the 

of the blades towards ««= h ^ blade 2b is caused to 
10 central portion !c ^TZ l™ eyance directs at a time 
roo ve transversely to the we ^ ^ ^ „ o£ 

uher e both edge channels are op q£ the film 

course required for allowing tf» ~ ^ tube , like 

to be fed into the ^ tral part from being 

35 channels would prevent 
conveyed) • 
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f arrival of blade 2b at the location of 
In the moment of arrival ^ ^ as 

can be seen from * **»• web to achieve a non- 

withdtaw n in positxon ^ Z cutting of the central 
cutting state P«« ntl " g moved to their initial 

portion. The blades are th ^ ^ ^ ^ 

position below the web near the g ^ & 

operation of the ^ [*' „ hile th e edges protrude 

transverse cut of the antral pa ^ 
in conveyance direct^ P ^ ^ 
portion ic rs then ^ „ enttaine r . As 

the Protruding ^'J^^^, th e angles have been 
indicated in the first given th e speed of 

exaggerated for saKe °* snall be very acute 

the line, the angle of the C P ^ understood that the 
I„ that configuration, r ^ „ fused .. 

steps represented figures 17 
together. 

Rs shown, the edge cutting means (s^s 3^ 3b> - 
seated downstream with respect to^ ^ ^ _ also 

C^'"- aspect ^ ed9S ChannSlS ' 

The sequenc e of the cutting .formation ^ta.ing 
up steps and hence the — in ^ ^ ^ ^ 
can be varied. In the obtalned . Activation of the 

the following sequences an be ^ ^ ^ shQul 

shears, and "^Jl^rs be activated at a point 
preferably be such that locat ion of the shears 

P o£ time wnere the web passmg at the^ ^ ^ ^ ^ 
is already cut by the and the edge channels may 

edges. Activation of the sh at the same time or 

be coupled, i.e. they ^ ^ The moving of the 

35 at times separated by cutting of the central 

blade 2a (2b). for trans actlvation of selected 

portion, may be cor^an de by ^ of the 

units of the apparatus (shears 
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into the pulling device; 

se-a Ceding - ha r is; retraction of the 

opening of the Hds of th time _ period , preferably 

channels,, options ^ « f " ^ processing line is « 

at such time immediately o 

production mode. 

is also possible: 

The following «^» C , up as des cribed above; 

-.siLi. — -trr occurs> " 

. blade 2a moves ^ ^ ^ 2b , both bla des 
. as soon as blade 2a 3b are activated 

(2a , 2b) Jtntal part 1c will t*» 

simultaneously. The tlvelyi she ars 3b can be 

entrain the edge lb. embodiment, 
replaced with guillotine as 

n ,Hpw of the edge 
^ 19 — thir^rrnneir^a, can be 

channel. As shown, these edg comprlse d of mner 
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equipped witn = — ^ 6b _ 7b( respe ct iveiy , 

and bottom parts 6a, ^,^,,/releasing the edge-, 
rotatably mounted sides the lnne r part, the 

rotatably mounted side can rQtatably mo unted side is 

bottom part or both. *n c« ^ ^ , 

the inner part 6a, 6b ' orlzonta l U-shaped guides, 

channels will be -verted mto h driven be tween them. The 
allowing the entire web to ,J laterally . m case the 

ed ge channels can then be retra ^ ^ ^ ( 

rotatably mounted side is converte d into vertical 

down), the edge channels will ^ ^ ^ ^ ordet 

shaped guides (with the <*£™* it wlll fall at a 

£or the web to be properl ^ con Y _ ^ edge 

position situated below th edg pre£erably , the 

channels can then be """^J „ f bot h the inner and 
rotatably sides may be comp^ ^ embo diment 

bottom parts of - dotted line represents the 

tLitl where^e 'inner and bottom parts are open. 
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„„, « ..»»»• "°, , h ™ <11 , „„, .« 

„ f hv rotation. * 

ards sidewards or diagonally, 
downwards, 

activated thanks to, e.g. air jets, 

The channels are mmber o( air jets is 
pneumatically driven Th P P need not be o£ one 

arrange d along the channel ^ The ^ ^ ^ fce 

piece; it -n compose sever ^ ^ 

spaced or close each to the ^ ^ ^ q( the 

comprised of a Venturi tube ar * ^ ^ that wi il 

— " rirr ^ h speed through the channel, 

entrain ambient ^ ar ^ cQnvey the 

which ambient air wii 

fias la through 15b can 
The channel edges dlrectlon F, or they 

be a t a level within the c , upwards 
can be oriented with respect ^ ^ dounwards 

downwards, and/or they can the edge 

with aspect to « 6 ; e t b he Pl c a ; n e veyance direction any angle 
channels can form «th th V shi£ted upward s 

( for fro. IS to 30">- ;P--; o tion) with respect to the 
,..«,. according to a vertical p ^ ^ ^ can be 

we b plane. Also, since t ab mount ed on a 

modified, the edge ^annels are P riate position 

carriage that will pl.~ ^ he \ ebf as described in fi.s 
to accommodate the width of t ferably carry the 

8a to T ne carriage ^wil ^ ^ ^ the 

cutting knifes (J . ^ mounted joint ly. 

1 cutting knifes (e.g. 

. , sa high speed laser beam or 
wlth a cutting - : - t S h f pi a a S ce a me h nt 9 wl th respect to the 
pr essurized water beam the p apparatus and the 

Conveyance direction can be modified 

35 sequence of tne 
appropriately. 
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h*«s been given with respect to 
whi le the ^"^tlne, shears, .ci..o», 

specific e^odiment. (bl.d.». 9 that ^ ls not 

edge channels), ^ is ^ embodime nts 

lim ited to these f J' as ' on e or m ore steps are 
disclosed can be combrned as 
concerned. 

h a s been given with respect to 

While the description has been g ^ ^ ^ 

the handling of the two edges ^ ^ ^ 

invention can be "rfced out wrt ^ ^ ^ 



